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<Spot translations> 
[Scope of Claims] 
[Claim 1] 

An ignition device for internal combustion engine comprising: 

a spark plug of which a point end of a center electrode has a 0.3 to 0.6mm 
diameter; and 

a secondary voltage circuit of which a duration time of an induction component of 
a spark discharge is 1.0msec or less and 0.2msec or more with spark energy of 20 
millijoules or less and 5.0 millijoules or more, when an engine speed is lOOOrpm or less to 
reduce the spark energy while shortening the duration time according to increasing the 
engine speed further with generated voltage by the ignition coil maintainable. 

[0003] 

It is known that the diameter of the firing part of the center electrode should be 
made small to simultaneously achieve a reduction of the required voltage of the spark 
plug and improve ignition performance. Therefore, a spark plug including a center 
electrode formed from precious metal, such as platinum, and having a small diameter (a 
diameter of 0.8mm or more) has been developed. 



Publication 4 (JP-A-2000-223239) 
Application No.: Hll-310523 
Date of Application: November 1, 1999 
Publication No.: JP-A-2000-223239 
Date of Publication: August 11, 2000 
Applicant: NGK SPARK PLUG Co., LTD 

<Spot translations> 
[0050] 

FIG. 11 is a circuit diagram of a positive polaritj^ ignition system. A battery 31 is 
connected to a primary coil of an ignition coil 34. The other end of the primary coil is 
connected to grounded, via an igniter 33. The igniter 33 is connected to an engine 
control computer unit (ECU) 32 and controlled. A negative voltage side of the secondary 
coil of the ignition coil 34 is grounded, opposite of what ordinarily is grounded, and the 
positive voltage side of the secondarj^ coil is connected to the spark plug 20, via the 
high-voltage-resistant cable 35. Any of the intermittent semi-creeping discharge type 
spark plug according to the first embodiment to the seventh embodiment, described above, 
is used as the spark plug 20. 




Publication 5 (JP-A-2000-228322) 
Application No.: Hll-30163 
Date of Application: February 8, 1999 
Publication No.: Jp-A-2000-228322 
Date of Publication: August 15, 2000 
Applicant: Hitachi, Ltd. 

<Spot translations> 
[0045] 

Here, to secure the strength of the secondary coil bobbin 2, it goes without saying 
that a thick bobbin is more effective. However, the pencil coil is generally required to be 
inserted into a narrow plug hole of about <j)19 to (t)28mm. Therefore, the outer diameter 
of the coil to be inserted is about <|>18 to (|)27mm, including the side core. The epoxy resin 
8 is required to fill the narrow space so as to ehminate flaws such as voids in gaps 
between the constituent elements, such as the coil case 6, the primary coil 5, the primary 
coil bobbin 4, the secondary coil 3, the secondary coil bobbin 2, the center core 1, and the 
like, and the gaps in the constituent elements themselves. Therefore, the thickness of 
each part is preferably reduced as much as possible. 
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<Djgatcpi4:^^?ici/rs2a$nrv^5. — ^x. ::;X3 

8-2 5 5 7 1 9-^5^. 9 - 7 8 6 0-^^, 

«ff5g¥9-17 662#^. iftgi^8-9 36 16-% 

9 1 B-%>&«, !^3|i8-2 0 3 75 7^4i«^«Cffija 

^©^6r^ <rtz::;Xa -^A'»36> \iiMm<o:^^ ^x 
[000 5] 'rnc*>^, i:;x«BEtfi:^7Ry^^<^>:iL±»)^ 

C0006] 

[^if*«»?^uj:^>i:r«.aa] c:©a©ifcftj*Jcjf5© 



J)$ga2 0 0 0-2 2S322 

1 0 0 0 7 ] fc/cu. ^^=j -r A-^cDflt^smraccife 
AJ, aa^, x?K+i^isi!i<oi3Wbia^i i o o -cfiUi-c^ 

(Psraii^ctt. fiiBt'Bi*3g<!>:;^*ne-fe>i^=3T<fcr^X 
>h-C*e. ^e^/cS?). •b>^?3Tir;X3}«t;'>*t©l8l 

^rttaii/fc-fe^ 5^37 jfe— ;X!P >rtftc»A u^ftf'fese 

[0009] :j?tr>t*©«5n^», -fe^ir^ 

T. — ;X3-<JL'. ^;Xr3-<;i/i?Kt:>tt (I^Bg) iott 

<130- c-- 4 0* cmt^-r^j^^) (ic^^x 
fiS?l3n-ctr*s (13 0- c- — 4 0' c©«l1^-f^'^^ 

[0010] c<Dj: ^^:-^Xiift^>own^^y 
3T^3-fW c-^x^-f-rt'. r;;X3-<^^> o-^-n^o 

><ommh^^tfh^i:»^^>'^ . ^<o^. ^x 
50 tf^^oyivi^^\ff'cmim^w^ifi^t^. ^tc. 



#^2 002-023520 



s 

[0 0 1 n COJr^^cn^XJi^tVOSSKiili. -e^^ 
[0012} 3is:«9gcDae5C±s 7'^ e/;^-;UrtK:S«S 

[0 0 13] 

[0 0 1 53 coSGtU, mti, — ;X'-Ktr>i— 

[00173 xiJ^+i^Wtm. ^3ii5T*3-5>l^tC«ix 



0 ?tKI2 00 0-2 283 22 

6 

[0 0 1 8] 2{c^^®f'pffiibr«. 

Eft (W^«±s©a«Ma^) 4/r?5$-**scir. -;X3 

[0019] b/c^SoT. -^X4?t^VF^S?5tC^D^iS:^^ 

;X?t? >l^aJtc^ D ^» tt:;i3^ 0 X 'fe'ii^ S "t^ 2^ c i r . 

^IBK:^^. 3*f^§g^6<J>CAE (Qjnputer Aided £ 
20 naaierinq) «?^«:j:ntf. ±g3Ufc|t:<3^cri^rj)itii> 

n'2>aJ^CD^Si>i<^> 1 8--<*>2 7min (C©-t^-f XOiffl 

3W0. 5^1. 2mm, z:^X#t:>^JiK)«0. 7 — 1. 
6mm. ;ietf:^SS*«5 0 — 1 5 Ommr^)^) ©tO 

30 [ 0 0 2 0 ] ±£cd J: ^ fe^Kt (^^IfflJffiSP) 

*fe«[i) -c*-5©r. — ;X3-fJHai±-c©«^s*>:di^ 
*i*r, ^X3-rj^-«»««^«5—^X'Ki^>ra 

**»Iffl«c < fflj b-cw^ntf , — ;x=> -'t/ • — -Xa Jt-K 
Etc J:5«l?^«E)5ih^5fE^tcian* C i^KRIo*. 

igs2$nr*jJ3. <2) 

li. -y-fs!?, «r2 0«£Lh^=ffS-&^C<!: 

10 02 1 ] SlttPPEiS. ^ftffifflrei^c2>i--J«4=-> 

offlt%£(Tojftgm«3fe«[m:«. ffeoflr^swt (-fe^ 



#11 2002-023520 



(5) 



tk-=i^i\^^ 1 3 0*0*16- 4 0'C(oai^i^tc4»(r»t:^ 

[0 0 2 2] JiiHOf^26i;£;ba«:TVf omSS 

?KnE&iL03f>^ > h i a > ©*IBa^S^*s^ ±K©ck ^ 

0 6 9 6 CCSrS^K^-C- 3 0 1 0 XM<D 20 

^i^s&i 35^75X10 m/^CVh 6 fe^DJJjiJff i UC^ 

[0023] 

r;j:2Ktr>2tc#*>ti/ti:;>:=a-f^i'3, -;>::j«tr>4K: 

[0 0 2 6] -fe^^raTni. ^oef®S^ie-t=»TJ:^ 
♦cB^U-C-^i^4^7 h9. 1 0*sfieB3ia«^. CO^i' 

[0 027] 02tC3nTJ:^K:i:;X2Ktr>2K:F*j»sn 



2000-228322 

8 

tr>2. r^x^^-^A'S. — ^X5r-b'>4. -^x^j-rj^s, 
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7 5 X 1 0 mm/'C^[)t&^ C^i^CDTlSfifiS 5 tiT^X 

i:2ts:^H^^63&JS3ctT-£— ;XiJ?l^>©rtai)C:t) (Sit 
[0 05 8] CO^Htit}! OMF&ltLTU. -^^m 

— 4 0 -commm^t^ 300 siaoii-re^) tc^tt 

[00 60] ^i:*J, ±^<D^ ^ JtlHMSJS 0 
>4 ii— ^X^J-^Jl'S-^'— ^X=J'<-'l'5CDefSIiC0|SBK:a:W 

[0 06 1 J ^k:, 3j£|Cte{P9-CB:. -;X5fvtr>4(c=^A 
tS'&itL., -enfrciD— ;x#tf>4coi^a<ffl-cttx?}i^ 



2-023520 ^-'J : 



B) ^M2 00 0-2 2 8 32 2 

14 

[0062] nr4d, — ;X!j?tr>4li, PPS CiJ^U:?* 
^ U>-!f;l. 7 T -f H > : lEttP P E5f <Dj^pJaSf8J!l=& 

[00B3] 3-f^l/y-;^B», PBT, PPS. ^tt 
PPE2?©{^pJSEfl»flW*5^u^i^^.. 3-fn'>r-;^6 
Oi^lU^ttttif^ Fnr7 3;^*?nS. 1f-YK=!T7 

10 0. 3iDin— 0. Smm^gJKCO^LJ^a^^SScL^tl^r^ 

[0 0 8 4] 2 0W:=J-r;V'^^--?^6Q±g|ItCi^^gn?c 
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2 \ ifio.:^v h-;r-v^2 0 a i-H*^5X?^3 tiTUi*. 
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SS^Tj^l". 07 <a) (c) (c?r^ri;C>frc-<-?.3 1 
4CJ^-<::^'; V F ] C3 0 a i'''<^-3RT-3 0 b^^:^Itt 
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e. 
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ommamsms^ & & oraTEsra 5 0 ^f^ssrr^tfi. ^ 

t^ofc:$^n^<o^m ( 1 ) ^:iK^tr^>ci*«'c*'£- 
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